Formulation and characterization of lipid-coated tobramycin particles for dry powder inhalation.
This study was conducted to develop and evaluate the physicochemical and aerodynamic characteristics of lipid-coated dry powder formulations presenting particularly high lung deposition. Lipid-coated particles were prepared by spray-drying suspensions with different concentrations of tobramycin and lipids. The solid-state properties of the formulations, including particle size and morphology, were assessed by scanning electron microscopy and laser diffraction. Aerosol performance was studied by dispersing the powders into a Multistage Liquid Impinger and determining drug deposition by high-performance liquid chromatography. Particle size distributions of the formulations were unimodal, narrow with more than 90% of the particles having a diameter of less than 2.8 microm. All powder formulations exhibited mass median diameters of less than 1.3 and 3.2 microm, as determined by two different laser diffraction methods, the Malvern's Mastersizer and Spraytec, respectively. The fine particle fraction varied within a range of 50.5 and 68.3%. Lipid coating of tobramycin formulations resulted in a reduced agglomeration tendency and in high fine particle fraction values, thus improving drug deposition. The very low excipients content (about 5% m/m) of these formulations offers the benefit of delivering particularly huge concentrations of antibiotic directly to the site of infection, while minimizing systemic exposure, and may provide a valuable alternative treatment of cystic fibrosis.